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Organophosphorus-sulfur heterocycles with the general constitution (RPS) n (n = 2-4) and phosphorus in the oxidation state +III remain scarce, since their main access is from the reaction of a dichlorophosphane RPCl 2 (R = Aryl) and a source of sulfide (S
2À
; e.g. M 2 S (M = Li, Na) or (Me 3 Si) 2 S).
1 The formation of these compounds can formally be viewed as a combination of divalent RP: and S: units to give monomeric phosphorus mono-sulfides such as 1, which then can either yield oligomerization products ( Fig. 1 H NMR spectra also show additional dynamic behavior of the iPr-groups. We thus confirmed the existence of two conformational isomers independently by 31 P EXSY NMR experiments (Fig. 3b) , although quantitative accuracy (to determine kinetic processes or exchange rates) was limited by the narrow temperature range in which useful spectra could be measured. The 31 P EXSY NMR experiments suggest exchange of two conformers in which one of the sulfur-bridges reversibly changes its relative position, giving either the approximate C 4v or C s symmetric cations 9a,b 4+ (Scheme 2). The cross peaks in the 2D spectrum demonstrate the exchange between the two symmetric conformers in solution, consistent with the observation of singlet resonances as expected for an A 4 spin-system for both isomers. Satisfactory crystal structure analyses could be performed confirming the formation of the suggested eight-membered organophosphorus-sulfur heterocycles (Fig. 4) . In the case of compound 9b[OTf] 4 the refinement of the X-ray data confirmed the crown-shaped P 4 S 4 moiety, similarly to cation 9a 4+ , however, due to severe disorder caused by alternating ring orientation full refinement was only possible after treatment by an appropriate disordered model. 8 The P 4 and DMAP after reaction times of 10 min to 7d are depicted in Fig. 5 . After 10 min a broad resonance at d(P) = 147.1 ppm is observed which splits into 2 singlets at low temperature (d(P) = 140.3 ppm and d(P) = 144.4 ppm; 253 K). We believe that the splitting of the resonances results from two rotational isomers caused by a restricted rotation of the iPr groups at low temperature. 8, 13 From the distinctive chemical shift a dimeric derivative with tetra-coordinate phosphorus atoms 14 can be excluded and we thus propose the formation of DMAP adduct 10b + which is also supported by our NMR investigation. 8 We were not able to isolate 2 In an equilibrium reaction of cation 11 + with the triflate anion the formation of 13 is explained and supported by the pronounced upfield shifted triplet resonance due to the coupling to the ortho-protons of the DMAP ligand (eqn (1); d(P) = 72.5 ppm, triplet,
3
J PH = 9.0 Hz; cf. PyPS 2 Br: d(P) = 65.5 ppm, Py = pyridine; d 3 -MeCN). 17 The formation of cation 14 + results either from the equilibrium reaction of 11 + (eqn (2)) or 13 (eqn (3)) with DMAP which is liberated during the dismutation of cation 10b + (Scheme 3). 
